The computer assisted moving eye campimeter (CAMEC) maintains the patient's interest and fixation by using a moving fixation target which must be tracked by the patient using a joystick for the test to proceed. In this study, 32 children were examined with the blind spot test programs of both CAMEC and the Dicon Auto-Per imeter. Among those who completed both tests the blind spot was detected in 18 eyes (75 %) by the Dicon Auto Perimeter and in 24 eyes (100%) by CAMEC. The mean CAMEC score (61.0%) was significantly higher than the mean Dicon Auto-Perimeter score (26.6%). CAMEC allowed better detection and quantification of scotomas in patients more than 4 years of age.
Visual field examination is often omitted in young chil dren with ocular and neurological disease. This is because conventional methods fail when young patients lose interest in the examination or are unable to keep their eye still throughout the procedure. Despite this shortcoming of most tests developed, children use adaptations of con ventional oculo-static perimetry.l- 4 Computer assisted moving eye campimetry (CAMEC) was originally developed primarily for children 5 and is designed to mimic a computer game to maintain the patient's interest and attention. In addition, the test is designed to prevent loss of fixation by means of a con stantly moving fixation target which must be held within a circle by the patient using a joystick. If the patient looks away from the fixation target the spot will escape from the circle and no further stimuli are presented until co-oper ation is regained. As the capability of different children to perform visual tests varies widely, the speed of the fixation target and hence the difficulty of the tracking procedure is adjusted automatically according to the patient's competence.
The aim of this study was to evaluate the ability of CAMEC to detect the physiological blind spot and to demonstrate visual field defects in children. Eye (1993) 7,554-561
MATERIALS AND METHODS
The CAMEC program uses an IBM-compatible desk top computer equipped with a voice card and a speaker, a 14-inch VGA video display monitor, a joystick and a head rest. 6 The patient must move a circle on the screen using the joystick so that it constantly encloses a randomly moving spot; this task forces the patient to look at the spot and the circle so that the direction of gaze is controlled by the computer. The necessary guidance, training and encouragement are automatically given to each patient by the CAMEC by means of computer 'speech' before and during the actual test.
The level of difficulty of the task of tracking the moving fixation target is automatically adjusted by the computer according to the patient's ability. This is done by varying the speed of the fixation target until it is maintained within the circle for a predetermined time. If the spot is allowed to escape from the circle, the machine emits a continuous beep, and the patient hears the command 'Please move the circle over the spot'. If the spot is successfully kept within the circle then a black test stimulus is presented silently at a seemingly random location on the white screen. Aware ness of this stimulus is signalled by the patient pressing a button on the joystick so that a rewarding bleep is achieved. If the button is pressed before the stimulus appears, the stimulus is delayed and the computer says 'Do not guess! ' The coordinates of the points to be tested, the back ground luminance, and the size, intensity and duration of the stimuli are all set before the examination by means of menu-driven software. Any test strategy can be saved for subsequent use or modification at a later date. The results are automatically displayed on screen, printed on paper and saved on disc.
A total of 32 normal eyes (19 right, 13 left) of 32 con secutive patients (15 boys, 17 girls) aged 4-10 years (mean 5.8 ± 1.5 years) who were attending the Orthoptic Clinic were included in this study ( Fig. 1) . All eyes had a visual acuity of 6/9 or better. Each eye was examined by both the Dicon Auto-Perimeter fitted with a video fixation monitor (Cooper-Vision Inc.) and CAMEC. Each patient was tested with both the 'Blind Spot Program' of Dicon, which presents 13 stimuli in a 5° x 7° area at the blind spot location and an additional eight stimuli in the surrounding periphery, and a similar CAMEC program which presents 14 stimuli in the blind spot (Fig. 2) . The parameters of both techniques used in the study are given in Table I . The order of the two tests was selected randomly for all cases. Sixteen eyes were tested with Dicon first and 16 eyes were tested first with CAMEC. Both tests were carried out in the presence of at least one parent. All subjects were initially given the demonstration program of each device during which they were also reminded repeatedly to look at the fixation target only. Once the child was familiar with the requirements of the test procedure, the examination was performed without any further intervention.
The percentage ratio of the number of missed stimuli to the total number of stimulus presentations in the blind spot area was the test score for each technique. The scores from the two visual field test methods were compared using the Wilcoxon signed-rank test. 
(+), test completed; (-), test abandoned; M, male; F, female; R, right;
L, left.
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Twenty-four of the 32 children performed and completed both tests successfully. The details of the patients who could not cooperate sufficiently on either test and the number of abandoned tests are given in Table II . Among the 24 patients who successfully completed both tests, the blind spot was detected in 18 eyes (75%) by the Dicon Auto-Perimeter and in 24 eyes (100%) by CAMEC. The full scores from all patients are shown in Fig. 3 .
The blind spot detection scores were significantly higher with CAMEC (mean 61.0%, SD 22.5%, range 14-100%) than with the Dicon Auto-Perimeter (mean 26.6%, SD 24. 1%, range 0-77%) (Wilcoxon test,p < 0.001).
DISCUSSION
The use of computer graphics and video display units has been described previously in the analysis of visual fieldsY The unique moving fixation target of CAMEC controls the patient's direction of gaze, tMs enabling the child to perform the test successfully (Figs. 4-6) . The results of this study suggest that CAMEC can be used by most children above the age of 5 year� when motor development is sufficient to use a joystick effectively, and that visual field defects can be detected in patients who can not be assessed properly using conventional methods (Fig. 7) . Additionally, the higher scores with CAMEC than Dicon confirm that fixation is maintained better with a moving fixation target than a stationary target. This further suggests that in the paediatric age group a moving eye fixation method should allow more accuracy in quan tification of visual field abnormalities than conventional 'oculostatic' methods.
In summary, CAMEC was found to be a useful way of examining the visual field in children aged 5 years or more. -4 ------. --�----1------,--,-- .,,�, Both CAMEC and the Humphrey VF A produced an infero-nasal defect to the identical grids of suprathreshold (a) bright and (b) dark stimuli in the right eye of this 7.5 year-old boy with intraorbital compressive optic neuropathy, The defect to the light stimulus of the Humphrey VF A appears less significant than that to the dark stimulus of CAMEC, probably because of both the alarmingly high frequency of fixation losses (3111) and the more extensive nature of the field defects to dark stimulus,9-11 The left visual field was normal, :' ,'-:' 1 CAMEC revealed a supero-temporal homonymous quadrantal visual field defect in both eyes of this 5.5-year-old girl who could not be examined with conventional perimetric methods. The presence of intracranial (left temporal lobe) pathology was sub sequently confirmed with computed tomography.
